The diagnosis of hypoglycaemia depends upon the demonstration of a low blood glucose concentration during a spontaneous symptomatic episode. Glucose monitoring devices may misdiagnose many healthy individuals with non-speci®c symptoms as having hypoglycaemia. We present three illustrative cases of`glucose meter non-hypoglycaemia'.
CASE 1
A 31-year-old housewife gave a 20-year history of intermittent fatigue and`shakes' unrelated to food or exercise. She attributed these symptoms to hypoglycaemia when a nurse recognized thè symptoms of hypoglycaemia' and checked her capillary blood glucose on a meter, which gave a low reading (1´9 mmol/L) (uncon®rmed however by laboratory measurement) during inpatient investigations for abdominal pain 1 year previously. Her GP then provided her with blood glucose reagent strips. She visually recorded her glucose being as low as 1±2 mmol/L when symptomatic, and was therefore referred for assessment.
During an exercise test following an 18-h fast her plasma venous glucose rose from 4´3 to 4´7 mmol/L and her insulin concentrations were low, at 525 pmol/L. During a prolonged (5-h) 75 g glucose load test her nadir plasma venous glucose was 5´5 mmol/L at 240 min, but she experienced`shakes and tiredness' when her plasma venous glucose was 6´9 mmol/L at 180 min.
We explained that hypoglycaemia was unlikely to explain her symptoms. We suggested that she should have a blood sample collected when symptomatic and taught her how to collect capillary blood into a¯uoride capillary tube. She was unhappy with our explanation and never reattended.
CASE 2
A 29-year-old female nurse gave a 3-year history of intermittent disorientation, sweats and lethargy unrelated to food or exercise. While at work, during two of these attacks ®nger-prick blood samples gave low glucose meter readings (52´0 mmol/L). She was referred for further assessment. An exercise test following an 18-h fast and a 5-h 75 g glucose load test, during which she was asymptomatic, provided no evidence for hypoglycaemia.
During one of her symptomatic episodes a glucose meter reading was 1´1 mmol/L, but simultaneously collected laboratory capillary blood glucose was 5´5 mmol/L. She accepted that her symptoms were not due to hypoglycaemia and that her previous readings were due either to faulty technique or to a faulty meter.
CASE 3
While at work during a period of personal stress, a 24-year-old female nurse felt dizzy with sweats, nausea and`shakes'. A nursing colleague using a glucose meter found her to have a reading of 1´6 mmol/L. She was therefore given oral glucose, which led to a resolution of the symptoms after 30 min. During a further similar attack 3 months later she was seen in an Accident and Emergency department with a label of hypoglycaemia and her glucose meter reading was con®rmed as`low'. She was given oral glucose and discharged with recommendations that she be investigated further. An exercise test following an 18-h fast and a 5-h 75 g glucose load test, during which she was asymptomatic, provided no evidence for hypoglycaemia. We explained that her symptoms were unlikely to be due to hypoglycaemia. As her personal stress resolved she had no further symptomatic episodes.
DISCUSSION
Glucose meters have been justi®ably popular for over 15 years and have advanced the management of diabetic patients. However, glucose meters, and especially visually read glucose test strips, are unsuitable for the diagnosis of spontaneous hypoglycaemia in the domestic environment, as many of the methods used may be unreliable in the hypoglycaemic range. 1±5 Faulty meters, faulty blood strips, faulty patient preparation and faulty analytical technique may also add to the considerable risk of erroneous results. 3 Glucose meters may however be useful in the clinical environment (e.g. in Accident and Emergency departments) as a rapid guide to the need for further blood collection (for con®rmation and further investigation), followed immediately by the administration of glucose to relieve symptoms.
In the cases described here the subjects were initially`investigated' in three different hospitals, suggesting that`hypoglycaemia' was diagnosed using different types of meter. This suggests that any errors were probably due to faulty technique, but does not exclude instrument or reagent error. It also implies that the use of glucose meters to investigate vague symptoms for hypoglycaemia may be widespread.
It is likely that the simplicity and ready availability of glucose meters has led to their inappropriate use in the investigation of non-speci®c symptoms for the possibility of hypoglycaemia. The majority of`patients' seen in our departments with`glucose meter non-hypoglycaemia' have been mislabelled as having hypoglycaemia within the hospital environment without laboratory con®rmation, even though suppliers of glucose meters generally recommend that meter readings 52´0 mmol/L be veri®ed by a laboratory glucose measurement. It is particularly important to obtain a laboratory glucose measurement, ®rstly to con®rm or refute hypoglycaemia, and secondly, if hypoglycaemia is con®rmed, as the ideal (and sometimes the only) opportunity to uncover its underlying aetiology. Also of concern, but dif®cult to identify, is that the indiscriminate use of glucose meters may misclassify subjects with genuine spontaneous hypoglycaemia as being normoglycaemic.
An important adverse consequence of mislabelling healthy people with a disease is a reduction in their quality of life, and in some individuals the adoption of a sick role (`the worried well'). The mislabel of`hypoglycaemia' in these patients can however often be dif®cult to rectify, perhaps because patients who present with symptoms of hypoglycaemia may have abnormal psychological pro®les. 6 Although a prolonged glucose load test is of limited value in the investigation of hypoglycaemia, 5±8 the occurrence of symptoms in the absence of biochemical hypoglycaemia may help convince patients that their symptoms are not due to hypoglycaemia.
The misdiagnosis of hypoglycaemia may also result in unnecessary and wasteful investigations, and may in part explain why 57% of samples received in a supraregional laboratory for the investigation of hypoglycaemia were inappropriate, having glucose values of greater than 3´0 mmol/L. 9 In summary, we suggest that the use of glucose meters to diagnose spontaneous hypoglycaemia (without laboratory con®rmation) is inappropriate, wasteful of resources and may adversely affect the health of the individual. Patients with symptoms suggestive of neuroglycopenia should be appropriately assessed and investigated. 9 We recommend that training of personnel in the use of glucose meters should include the inappropriateness of their routine use in investigating spontaneous hypoglycaemia in non-diabetic adults.
